Experimental Section
Unless otherwise noted, materials obtained from commercial suppliers were used without further purification. 1 H and 19 F NMR (CFCl3 as outside standard and low field is positive) spectra were recorded on a Agilent AM 400 spectrometer. 13 C NMR spectra were recorded on a Bruker AM400 spectrometer. Chemical shifts (δ) are reported in ppm, and coupling constants (J) are in Hertz (Hz) . The following abbreviations were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad. The NMR yield was determined by 19 F NMR using fluorobenzene as an internal standard before working up the reaction.
Experimental procedures: Preparation of substrates
Compounds 1a-c and 1r were purchased from commercial sources. Compounds 1d-q were prepared according to the following procedure. [1] To a solution of phenol (30.0 mmol, 1.0 equiv.) in DMF (60 mL) at 0 o C, the NaH (1.32 g, 33 mmol, 1.1 equiv.) was added in the mixture slowly. Then 2-bromoacetaldehyde diethyl acetal (7.9 g, 36.0 mmol, 1.2 equiv.) was added dropwise to the reaction mixture and the reaction mixture was heated at 120 o C for 5 hours. After cooled to room temperature, ice-water was added and extracted by Et2O. The combined organic phase was washed with brine, dried over Na2SO4, filtered, and concentrated under reduced vacuum. The residue was purified by silica gel column chromatography to provide the aryl ether intermediate. Then the aryl ether (15 mmol) and polyphosphoric acid (3.36 g) were combined in 100 mL of benzene and brought to reflux for 5 hours. The reaction mixture was cooled to room temperature, decanted from the polyphosphoric acid, concentrated under reduced pressure. The residue was purified by silica gel column chromatography to provide the desired product 
General experimental procedure for preparation of α-fluoro-α-heteroarylacetates:
A 50 mL Schlenk flask equipped with a rubber septum and a magnetic stir bar was charged with fac-Ir(ppy)3 (16.4 mg, 0.025 mmol, 5 mol %), K2HPO4 (174.1 mg, 1.0 mmol, 2.0 equiv), ethyl bromofluoroacetate (184.9 mg, 1.0 mmol, 2.0 equiv), and heteroarene (0.5 mmol, 1.0 equiv). DMF (1.0 mL) and H2O (4.0 mL) were added to the mixture. Then, the reaction mixture was degassed three times by the freeze-pump-thaw procedure. The flask was placed at a distance of 2 cm from the blue LEDs. The mixture was stirred under nitrogen atmosphere and irradiated by blue LEDs for 12 h. After the reaction was complete, the reaction mixture was extracted by Et2O, and the combined organic phase was dried over anhydrous Na2SO4. The solvent was removed under vacuum and the residue was purified by column chromatography on silica gel to give the corresponding product. 
Characterization Data of Products

Ethyl 2-(5-(tert-butyl)benzofuran-2-yl)-2-fluoroacetate (2i)
Yield 
